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TABLE 1.—Monthly and annual precipitation—Continued.
POST, CROOK COUNTY.

Year. | Jan. | Feb. | Mar. | Apr. | May. June.|July. Aug. | Sept. | Oct. Nov.} Dec. |Ann’l
i - : l._.__ —— ; ———
198 |......|..... STUUTRTTN FEUTU SN TR SR loas ...
1909 | 2.23 | 1.36 ; 0.78 0.12 | 0.92 | 0.85 | 0.68 0.00! 1,08 | 0.85 2.27 | 0.91 - 12,03
: i B H |
WARMSPRING, CROOK COUNTY (latitude, 44° 48’ N; longitude, 121" 35’ W; elevation,
1.600 feet.)
1 1 . '
1902 |...... VT FOUT I 0.55 ' 0.04 | 0.47 ‘ 0.11]0.01i0.30 | 1.02 2.3¢|.......
1903 | 2.87 : 0.27 | 0.80 | 0.26 ( 0.23 , 0.65 | 0.10 | 0.21 | 0.04 ; 0.38 | 3.09 | 0.23 | 8.63
1904 | 0.50 ; 3.08 | 3.46 ; 1.88 | 0.37 | 0.06 | 2.35 | 1.95 | 0.28 | 0.85|0.27  1.21 | 16.26
1005 | 2.01 ( 0.59 | 0.92 ; 0.42 | 1.27 | 0.77 | 0.53 ' T. | 1.40 | 1.18 i 0.17 | 0.68 | 9.42
1906 [ 1.25 | 1.02 1 2.21 | 0.23 | 0.77 1 1.36 [ 0.36 i 0.00 | 0.14 | T. ;0.98 | 1.07 | 9.39
1907 | 3.31 | 2.83 | 1.59 | 0.70 | 0.83 0.49 | 0.38 | 0.66 | 0.12 ( 0.20 ! 0.74 | 4.33 | 16.18
1908 | 0.36 ' 0.43 | 1.53*% 0.20 | 0.93 0.40 | 0.75 | 0.60 | 0.43 | 1.68% 0.81 | 0.40 | 8.53
1909 | 3,12 i 0,94 ( 0.21 | 0.00 | 0.74 ;: 0.87 | 0.22 | 0.00 | 1.15 | 0.62 ° 2.06 | 1.93 | 12.76
Mns. | 1.85 i 1.31 | 1.53 { 0.53 | 0.71 | 0.58 | 0.64 | 0.44 | 0.45 | 0.685 i 1.26 | 1.52 | 11.47
! - _—— _._.I.___.___..__I__ .. ' PR _— —— —.
* Interpolated.
TaBLE 2.—Mean lemperature.
— | e P
A g i . R
. el 4 H . . - .- |
Stations. ¥5¢| 5 Sl s 4 B 215 &4 s g
N B2 23249 5|8 2|&8 =
Bend....... 8|30.9 3.0 36.8 43.449.0 552 02.7 62,1 537 403 44.3
Grass Valley. 7 28.8 33.5 40.4 45.2, 40.5 56.1| 64.0 62.1: 55.4 48.2 2 46.1
Heisler....... 3 32.9 38.7, 42.6! 49.9| 54.0 61.1| 71.9 66.0; 60.5 50.5 505
Prineville.....| 12 33.2 36.1j 40.5 46.5 53.1 58.2| 64.8 63.3: 57.0 49.9 48.4
Bilver Lake.. 15 28.3 31.41 35.7 42.8 48.8 55.6| 64.6 60.9] 53.6 45.2 44.5
The Dalles...| 34 32.6 34.2: 46.0 53.5! 60.6 66.4| 72.6 70.8| 62.6 52.3 52.5
Wamie........ 6 - 321 24.8| 40.7, 48.0| 52.4 59.7| 66.3 64.1 55.3 51.0 47.68
Warmspring,. 8: 32.8| 37.3 4‘.’..8| 49.9| 54.9 62.2_ 69.9 68.7 60. 9: 51.7 50.6
] B '
Tasre 8.—Highest temperatures by months.
: . _ | o
< -E| 1 A | | ! i | ‘ =
Stations. 888 gl luiue|n; g | 5|8 g s, Bls: B
5 e ; VB¢
3-“-’!2&54:3,55&8202
S U P I I I I " e
Bend.........co0inene 8 (59166 72i8(03; 93 | 102 | 98 ° 92 86 60 - 61102
Grass Valley 858,68 |70 |82 |90 911108 99 98 85 ;72 56 ¢ 108
igler 45867 |72/92 8| 99 105 :100, 97 .88 |71 (63 105
Priveville.. 13,76 (73183102 196 95,105 99! 491 821 76 - 105
Silver Lake 15|69 | 70 | 73 - 86 '94 1 904|104 1011 9591177166 14
The Dalles 35|65 (69 (78,838,938 103|105 | 108 101 88 73 66108
Wamie... 8 (6460|728 (80| 98105112 97 .85, 81 i 56 - 112
Warmspri 8|69 |63 (72|90|94|101' 109 | 105 \ 97 9 | 75 | 63 ° 19
. | 1 i H
TaBLE 4—Frost data.
— _ — et R
Length| Average date | Average date . Earliest date | Latest date
Stations. of of first killing | of last killing : of killing frost of killing frost
record. ‘rosiinautumn.| frost in spriug.; in autumn. ! in spring.
Bend............|oeiennns September 2...| January 8..... P August 14..... " January 27
Crescent......... ekeeneasiaaes
. .| August 11, ... ! January 13
Heigler..... | May 17
Prineville.. ..| June 28
Silver Lake ! January 30
September 26..| May 12
September 23. | May 20
September 2... September 1. June 14

*Temperature of 32°, or below, used.

Nore.—In cases where the records do not show actual frost temperatures of 26° or below
have been used, as this temperature appears to be the critical one for the staple crops in the
bottom lands, and hardy vegetation does not sufier greatly unless the temperature reaches
28° or goes below that mark. . .

The above table should not be used for comparison of frost data with similar data from
other sections of the country where a temperature of 32° has been used as a limiting basis
for determining the occurrence of frost, instead of 26°, as indicated above.

TABLE 5.—Lowest temperatures by months.

2 N N 3

Stations. e8| g las| s g 2|815 o €le &2 o |2

o o b1 = Q Q F]

S Esiel2 &22l23 2 5|8 2 & |5

SSaial Lk —=

Bend................. 8l-19!—19!-13| si11]22 25 2 12|11~ 4 —n1 —19
Grase Valiey....0000 8|30 |-17 —4|18 11|35 3 23 Bl 7 130
Heisler............... 4,-19| 6| oi16l23(27i40 29 38 15| 13 11l-19
Prinevilie. ... vi1. .- 1320 |~17 |- 1 12|21 |23 202817 [18! 5 — 5 —29
Silver Lake 15 |28 |30 |—20, & |14 /13 |25|20 13! 9i-32 —16 —32
35|—19 110 1~"1;25°30 30 |42 |41 |31'20 '~ 2 ~18 —1p
8|25 ~19|~3|1625/29,82 2819 2 ' 11 —4 —25
8|-a =4 818‘25.26'35 828 17 9 -8 -3

. ! |
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TABLE 6.—Average number of days with .01 inch or more of precipitation.

T i .

|-ﬂ - t | ' i

Stations R I IO N g5 ald £ | g |8
805l 4 ' £ d | B |« S| g & 8| o ‘ a

S8 3 8|3 |5)9\ 5|32 |8|8]2 &5

- - I R R ph i
Bend........cccoen. o7l w! 8| 9] 4-5|5|8|2| 4| 4] 8| 8w
Crescent.............. 4] 12| 12| 12| 6 8| 6| 5| 2: 4| 6 8| 12 63
Grass Valley.......... 8 8| 4 5| 2 4| 4| 2| 2] 2| 4 7] 7| 49
Heisler 3 7: 8 9, 4: 6| 6| 4 2| 2] 2 4| 9 6l
Prineville 13 4] 5 6, 3: 41 4| 2| 3| 3| 3 4] 4° 44
ilver Lake. 14 41 5 5/ 6; 5| 4| 3| 2| 3, 86| 5| 5: 67
Sisters..... 2| 18! 10| 6| 1|5 504 4| 6| 8| 10 9, 86
The Dalle 35 11! 9 91 5| 4| 4l 1| 1| 4] 3| 10| 12/ 73
amie. ... 8(10: 7 7] 3| 3i 3.1 2| 2| 4 9 7, 68
Warmsprin, 8 8 8| 11| 5| 81 5 | 41 2( 3, 4 7 8 | 70

TABLE 7.—Average depth of snowfall.

. ! | ! =

oo 53] | - . e

ations. | g68 g 1 4 | Eis  RiE | |9 |B|418] 8|8

SEa|E| 518552 F188204 )3
Bend........ . 7|13.5|9.0 | 80(1.210.3|0.0|0.0]|0.0 I 0.0!0.0 | 3.1110.8145.9
Crescent. i 41222 |7.8121|1.8/0.0[0.0,00[0.0 6.0j0.0 T.il185]|524
Grass Valleyi 8 (8.2|22:24| T, T.|{0.0 0.0/0.0 00| T.'2.1: 6.4}213
Heisler...... . 3(30:82 1.4|00(|00(00:00|00 00(0.0'T. ; 1.2]|118
Prineville...” 13)8.3 58,26 | T.| T.| T.|0.0{00|00| T.|0.7 6 0.8]132
Silver Lake. 14 5.7 5914.4(3.2(0.4, T.(00 0.0/00/[0.3' 24 59]282
Sisters....... B 10.6 | 40(0.170.0[0.20.0:0.0|0.0}0.0:2217.2].....
The Dalles..: 35i13.2 .80;1.1| T.|0.0:0.0/00.00i100fT. 21/1L.5| 3.0
Wamic,...... ! 8149 113.5 1 6.8 10.2!0.0/0.0| 0.0 0.0:0.0 (0.1 6.2 14.4 | 58.1
Warmspring! & | 9.7 II 5.1 || 3.1:0.0 0.0 I 0.0/0.0;0.0 ; 0.0/00 04! 58]|2.32

H i j . .
TaBLE 8.—Direction of prevailing wind.
=S o i I ! I : =
Stations, |¥58 5 5 s [ % $| > & £ 5. ¢ §
da | &l @ ERE E] 2| 8 o !

S Es @ 2i<:d 3|3.2.8,8|2148]%
e e T

6! sw. sw. sw.. sw. | nw.; sw. [ n. | aw. sw. ! W.  SW. BW. | sw.

4 s. 8 8 |8 |sw..Dnw.s | sw. sw. m. ;m. s | =

8 sw. aw.;sw I nw. nw.i sw. nw ! nw. nw. sw.'sw. | sw. | sw.
Heisler....... : iis w. | nw.! nw, nw | nw., nw, NwW. nw. nw. nw.‘ sw. | nw.
Prineville..... | 7 | SW. 8W. SW.|8W. AW.| DW. SW. SW. SW.. SW.8W.|SW. sW.
Silver Lake..” 15 'sw. sw. sw.|SW. 8sw. 8W. SW. W. W. @ 8W. SW. BW.| BW.
Sisters........ L e aeeens e
The Dalles... 35 e. w. w. |w. w | woow. W W, oW, ow. e [w.
Wamie........ § w. w. w., [wW. w.|w. WwW. | W 'w. wW. w. W 'w
Warmspring.. 8 sw. sw. ne. |sw. w ! w nw, ' nw. nw. sw.! nw. nw,

WATER RESOURCES OF gi%GHUTES RIVER DRAINAGE
IN.

By J. C. STEVENS, District Engineer, United States Geological Survey.

Deschutes River has its source in 2 number of mountain lakes
at the summit of the Casecades, just over the mountains from the
headwaters of Willamette River, and its course is northward to
the C'olumbia, which it enters about 15 mileg ahove The Dalles.

The principal tributaries of Deschutes River are White, Warm-
springs, Metolius, and Crooked rivers, and the West Fork of the
Deschutes. All except Crooked River drain the eastern slope of
the Cascades, which contributes the larger portion of the stream
flow. The drainage area of the system is distributed somewhat
as follows:

. Sq. miles.
Deschutesat Bend. ...........................oo..L. 1,530
Deschutes above the mouth of the Crooked River...... 2, 520
Deschutes at Sherars Bridge.......................... 8,750
Deschutes River above Lava post-office (locally known

ag Little River)............cviiii it 720
Crooked River........ ... .. ... ... .. cciviiiian.. 2, 920
East Fork of Deschutes River........................ 200
West Fork of Deschutes River........................ 500

Topographically, the area is rough and mountainous. The
agricultural lands consist largely of high table lands cut by deep
canyons through which the rivers flow, and small arable areas
which border the streams. The soil is a coarse, disintegrated
lava. The rocks of the entire area are volcanic and so pecu-
liarly porous that the hasin has an effect similar to that of a huge
sponge. Deschutes River has perhaps the most remarkably
uniform flow of any river comparable with it in size, and on this
account its economic value is very great. At the mouth of the
stream the maximum flow is six times, and at Bend only three
times, the minimum. Ocular evidence of this uniformity of flow
is presented by the low grass-grown banks between which the
river flows throughout its upper course.
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The genersl elevation of the lands around Bend is 3,600 feet
above sea level; that of the summit of the Cascade Mountains is
5,000 to 6,000 feet. Prineville is 2,868 feet above sea level, and
Paulina, near the upper portion of the Crooked River drainage
basin, 3,684 feet.

The timbered portions of this drainage basin are found on the
eastern slope of the Cascades, and at the headwaters of Crooked
River. These areas constitute about 30 per cent of the total
drainage ares. .

Although the winter temperatures are low, ice conditions do
not effect the determination of stream flow to any extent. This
is due to the fact that the waters reach the river in the form of
springs. The high stages usually occur in July, and result from
the melting of snow in the mountains, although occasionally
floods are caused by chinooks in early spring or late fall.

WATER SUPPLY.

The investigations of stream flow by the United States Geo-
logical Survey in this drainage area began in 1903. The terri-
tory has been somewhat inaccessible, and it has not been possible
to maintain as many gaging stations as the development of the
country requires. Only the flow at critical points has been de-
termined, without any specific studies of the manner in which
the water supply is contributed by the several units of the drain-
age basin. The results of these are summarized in the accom-
panying tables. More specific information can be obtained by
consulting the original reports of the United States Geological
Survey. The data for 1903 are contained in Water Supply
Paper No. 100, 1904 in No. 135, 1905 in No. 178, 1906 in No. 214,
and 1907-8 in No. 252, where special descriptions of stations
are given, and more detailed information as to the discharges
and the conditions under which they were obtained.

Estimaled monthly discharge of East Fork of Deschutes River at C'rescent.
(Drainage area, 196 square miles.)
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’
Estimated monthly discharge of Deschules River (Litile River) at Allen's ranch
near Lava, Oreg.
1
Discharge in second-feet. | Total in
. To
A [ | acre-feet.
Maximum. | Minimum. Mean. !
S — __i PR ! | —- - -
368 ; 262 308 7,283
382 ! 283 319 19,620
317 242 274 16, 300
317 2352 278 17.000
2 205 241 4,340
196 115 141 8,670
125 93 107 ' 6,579
September...............oa 97 89 90.9 5,400
QOctober.............o.. i 115 97 100 6,149
November............................... 102 79 90.6 5,301
December..........covviiiiiiiiiiiaan 115 82 99.2 6,100
Theperiod.....ooivveieineiiianiee]iieiiieanalieieenen e fronrannennans 112, 900
1906.
January .. 223 120 166 10, 200
Februar, 160 97 123 6,830
March 180 106 136 8,360
April...........oolnl 544 147 332 19,800
May. . iiiiii i i i 559 329 445 1 27,400
JUNB . .o e 433 204 369 22,000
July. oo 204 141 220 13,500
August.. ... ... 135 108 122 7,500
September............ i 120 102 108 6,430
October.......ooiii it 115 - 97 103 6,330
November.......oovviiiiiiiiiiiiaaanan, 188 | 89 137 8, 150
December.........oi i 205 115 144 8,850
Theyear......oooiiiiiiiiiiiiiiennns : 559 &9 200 145,000
|
1907 :
January.......oooo i 329 115 220 13, 500
February....... «oooooi i 1.800 329 793 44,000
March.........oooiviii 513 242 345 21,200
April. .o 770 204 570 | 33,000
My . i e 810 608 696 42, 800
June. ... 676 410 558 | 33, 200
July.oooe 410 252 330 ! 20, 300
August. ... 352 205 27 14,000
September . i 233 173 | 108 ! 11,700
October. . 173 154 161 9,900
Novembel 188 141 157 o 9,340
December.. 624 160 287 | 17,600
Theyvear.......cooiiiiiiiiianinines 1,890 115 3718 271,000
o |
JADUALY .« o veveerrnrnnecnaarraracenonnsaroelorsarerrannscnareannsans ' b | 18, 400
O UATY - . icee ettt ieae et et e nea et ey canenannaan b 9,780
March. ...coiiii e iaaan 485 154 71 18,700
i 687 P 407 24,200
592 283 416 25,600
452 262 339 20,200
204 180 254 15, 600
166 125 139 8,550
242 120 141 8,300
340 115 174 10,700
262 154 180 10,700
214 160 180 | 11,100
687 115 248 : 180,000
b Estimated.

Under present market conditions for water power, the value of
a river for this purpose is governed largely by the volume of
water it carries at its minimum stage. A river, therefore, of the
size of Deschutes, with the unusual uniformity of flow that ob-
tains, has an immense value as an industrial factor. The fol-
lowing table used in conjunction with the discharge data given
above furnishes the basis for an estimate of the water power pos-
sibilities of this stream.

Profile of Deschutes River.

Discharge in second-feet. .
. Total in
L e FRP—— mre_feet'
'Masimum. | Minimum.| Mean
131 60 76.6 4,710
104 41 74.0 4,110
a2 60 6.7 3,978
81 60 65.4 3,892
92 70 74.7 4,593
76 46 62.8 3,737
76 19 35.1 2,158
36 25 28.0 1,722
31 25 25.5 1,517
41 28 31.9 1,962
41 10 23.6 1,404
104 10 45.6 2,804
131 10 50.7 36, 500
146 29 | 88.8 5,460
146 72 7.6 5,420
110 60 80.8 4,970
140 49 89.7 5,340
174 81 124.0 7.620
146 | 90 110.0 6,540
100 42 65.2 4,010
49 30 37.8 2,320
49 30 36.2 2,150
60 30 35.4 2,180
w 30 52.0 3,090
68 2 52.0 3,2
174 29 73.0 52,300
174 64 89.7 5,520
305 110 183.0 10, 21
174 90 104.0 6,400
245 81 134.0 10, 900
245 146 195.0 12,
218 90 151.0 8,980
110 49 76.5 4,700
56 42 47.5 2,929
42 42 42, 2,500
42 33 35.5 2, 18)
52 33 35.2 2 090
160 33 68.9 4,240
395 33 101.0 72,600
January. 81 46 58.1 3,570
February 100 52 70.8 4,070
arch. 100 36 60.9 3,740

Distance be- | Fall per

. Fall between
Elevation points. |tween points.. mile.
Feel. Mqles. Feet.

Mouth of East 560 2.5 26.1
Rosland... 4210 230 15.8 1.5
Bend....... 3650 500 20.0 25.0
Cline Falls...........oveiviiieiininnn. 2760 890 18.0 40.3
Mouth of Crooked River............... 1960 800 26.5 - 30.2
Mouth of Trout Creek.................. 1155 805 25.5 - 318
Sherar’s Bridge..................ovenne 690 465 40.5 ; 11.4
Government Dam site.................. 395 205 21.5 . 13.7

outh 156 239 19.5 ' 12.3

From these data the total available power in the Deschutes
River and its principal tributaries at the average low-water
stage is found to be 1,115,000 horsepower. This assumes that
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90 per cent of the fall can be utilized, and 80 per cent of theoret-
ical power realized on water wheels. The two railroad lines
now under construction in the lower 80 miles of the river’s
course will reduce this power somewhat, but both roads have
elevated their tracks to permit the construction of three dams,
one at the mouth of the river known as Moody’s Dam, one at the
Government Dam site 193 miles above the mouth, and one at
Sherar’s Bridge 40 miles above the mouth. The ultimate de-
velopment contemplated at these three power sites aggregate
139,000 horsepower. Beyond Sherar’s Bridge the railroads fol-
low the grade of the river very closely to the vicinity of Trout
Creek, where both lines leave the river. After these railroads
are completed, it will still be possible to develop on Deschutes
River a total of 924,200 horsepower. Irrigation development
in the upper portion of the river will still further reduce the
water that can be used for power purposes. It has been esti-
mated that when the irrigation requirements are satisfied, the
total possibilities for power development in Deschutes River
will still reach the enormous sum of 550,000 horsepower. After
storage reservoirs, proposed and under construction, are com-
pleted, the available supply for power development will increase

Estimated monthly discharge of West Fork of Deschutes River (Big River) neur
Lava, Oreg., for 1905.

|
Discharge in second-feet.

* Total in
T s o T acre-fect.
Maximum. Minimum.| Mean.

1,148 1,123 ! 1,135 20, 261
1,168 1,103 1,142 70,220
1,123 1,074 1,083 64, +41)
1,008 1,074 1,081 - 64, 470
1,074 1,038 : 1,050 . 62, 450
1,027 994 1 1,007 61,920
August... ..o 934 984 . 934 60, 500
September.............cooiiii . 994 044 ¢ 961 57. 180
October........coocvviviiiiinnns . 84 042 458 58,
November......................... . 032 902 920 54,740
December.........c..ccvviiiiiiiaiiiiann. 042 §75 805 55,030
Theperiod........ooovniiiii i s | ............ 632, 100

Estimated monthly discharge of Deschules River at West's ranch near Lara post-
office, Oreg. (Drainage area, 1240 square miles.)

Discharge in second-fect. .
Total in
oyt . acre-feet.
Maximum.. Minimum. Mean. I
1,510 ° 1.430 1,470 33, 100
1,430 1,360 1.410 86, 7(H)
1,400 1,360 1,370 81, 500
1,360 1,290 1,320 81200
1,510 1,290 1,370 S1, 500
1,510 1,320 1,390 85, 500
.................................... 448, 000
January 1,610 1,160 1,300 85, 500
Februar, 4,000 1,520 2,300 128, (0K)
March 2,060 1,610 1,750 108, 000
Apri 2,500 1,630 2,170 129,000
May 2,680 2,430 2,510 154, 000
JUOE . ..vieii e eiae e aanas 2,540 2,120 2,350 140, 000
JUlY .o e 2,120 1,900 2,020 124, 000
August. ..o e 1,900 800 1,860 114, 000
September..............ooiiiiiinii, 1,850 1,700 1,770 105, )
October...........ccovvviiviiiiinninn 1,700 1,590 1,830 100, U
November...........covvvviieniinnnnns 1,700 1,520 1,550 44,000
December...............covviviiiiiiinnn, 2,560 1,480 1,770 109, 0N0
4,000 1,160 1,920 . 1,390,000
JAIUATY .. veerr e veenae e aansaeaanaas 2,080 : 1,390 1,700 105, 000
1,520 1,280 1,440 52,800
1,960 1,350 1,600 U8, 400
.......... 2,230 1 569 1,850 112,000
.......... 2,120 1,850 2,050 125, 000
.......... 2,180 1,850 2,000 119, 06O
.......... 2,010 1,750 1,890 118,000
........ 1,750 1,660 1,680 103, 000
........ 1.660 1,560 1,620 96,400
........ 1,900 1,560 1,660 102, 000
November. ...........covviininiinnennian 1700 1,520 1,570 83,400
December.........oeoveeiiiririnariranaes 1,52 1,170 1,430 87, 500
The year 2,230 1,170 1.710 1,240, 000
31—10
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Estimated monthly discharge of Deschutes River at Moro (now Biggs) post-office,
Oreg. (Drainage area, 9,180 square miles).

Discharge in second-feet.

_ Total in
e cew e —mee aore-feet,
Maximum., Minimum.| Mean
1 e | — -
1398. i
JANUALY ..ot 8,200 5,080 6,610 406,433
Februaty............... . 10,720 6,240 7,880 437,633
March.................. 8,200 5,750 6,024 425,740
April........ooo &, 760 5,750 7,502 448,
May..oocieiiiiiiiianian 7,640 8,520 7,071 434,779
June.................. 7.360 | 5,750 | 6,450 383, 802
July..oooooii 3,520 ! 5,415 5,623 345,683
August................ 5,500 5,331 5.388 331, 205
September 5,415 5,265 5,346 318,109
October. . .. 5,330 5,265 5,278 324,532
November 7,080 ' 5,265 5,835 335,306
December. .. . 5,825 5,050 5,324 327,360
The year. ... ool \ 10,720 | 5,050 8,253 4,517,072
] H
1899. ! ' .
January.......... i 11,560 | 5,100 | 6,881 423,006
February...oooov it 14, 080 5,200 7,624 423,415
Tarcl........oooi 15; 480 6,520 7,920 486,492
April e 13, 500 7,640 10, 832 644,549
MOy oiieii et e 12,400 8,760 10,440 641,931
June......... 11,280 ; 9,600 . 10,543 627,352
July... 9,600 ; 7,080 8,570 526,949
August Tos0 | 5980 5,628 407,540
Neptembe 7,080 | 5,625 6,263 372,674
Oectober. 8,760 . 5.625 8,265 385,220
Novemb e 11,560 : 8,240 7,127 424, 086
December. . oo i 11,560 . . 760 9,907 609, 158
The yeal. .o 15,480 5,100 8,250 5,972,952
1908, ’
July 22-31........... e | 5,370 , 5.370 5,370 106, 000
AUZUSE. ... | 75,370 5,370 5,370 , 330,000
Septenber .10 I | 5,140 5.140 5,140 306, 000
Octuber. .. i 5.740 5.140 5,220 321,000
Novewber | 9,500 5,260 6, 395, 000
December. ... ! 8,000 5,720 6,360 39,100
Theperiod........cooovieiivennn... | ............ T PR PPN 1, 850, 000
| !
1907.
JaMUATY . e 11,900 6. 000 6,730 417,000
February. ......oooiiiii i 30, 600 7.120 14, 100 783,000
Mareh....ooooiiiii ! 15,800 7,620 9,760 600, 000
April. ; 14500 8,160 12,100 720,000
............... 10,800 ! 8, 200 , 090 559, 000
................. 8,100 ¢ 6,750 , 7,330 436, 000
6. 750 5,700 6,290 387,000
5,850 5,700 ; 5 710 351,000
September 5,700 ' 5,700 5,700 339, 000
. October. .. 5,700 5, 700 5,700 50, 000~
November 7.900 - 5, 700) 6,020 - 358, 000
December. .. 22,200 § 6,110 8,800 541,000
The ¥ear.. .. ovvieeeiiiinrinninean. . 30,600 | 5,700 8,120 - 5,840,000
1908, ;
JaANUALY e i 8,100 ! 8,190 7,500 : 481,000
February. oo e 6,190 ; 6,000 6,100 | 351,000
March (@)...ooconveei i 000 Ll 8,700 535, 000
April.oooooiiinninne 8,830 514, 000
May. 7,430 457,000
June (u) 6,500 ¢ 387, 0000
July (a) 6,000 369, 000
August (a) 5,400 332,000
September (o 5 400 ! 21 000
Uctober (a) . - 5,400 332,000
November (b) 1111111 : . . 5.000 | 356,000
December.......coooiiiiiiiiiie i 5,980 5,550 5,750 | .
The Period «..evivnienneniennes 16,000 [..eeuennnn.. 6.570 ' 4,770,000

this about 100,000 horsepower, so that after the construction of
all roads, development of all irrigation projects, and the con-
struction of all reservoirs, the river will be capable of developing
650,000 horsepower. This is nearly four times the total amount
of water power developed at the present time in the States of
Oregon, Washington, and Idaho, combined.

IRRIGATION.

The lands bordering the east side of Deschutes River above
Crooked River are susceptible of irrigation. There are also large
areas of agricultural lands along the western bank of the river
below Tumalo Creek, in the vicinity of Squaw Creek, and on the
Indian Reservation. The irrigation of these lands lies beyond
the resources of individual effort, and must be developed by the
State or by the Government, or by community or corporate in-
vestment. The water supply is ample, the land is rich, and the
climate favorable for agricultural pursuits.

There has been segregated in this valley for development under
the provisions of the Carey Act nearly 360,000 acres of land;_of
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this amount about 30,000 acres have actually been irrigated.
The largest canals in operation are those of the Deschutes Irri-
gation and Power Company which divert water from the right
bank of Deschutes River, a short distance above Bend. These
canals have a common headgate, and are known as the Pilot
Butte and Central Oregon canals. The maximum combined
discharge of these two diversions has been about 600 second-feet.
A number of other segregations have been made for reclamation
under the terms of the Carey Act, and some ditches have been
constructed and are in operation. The Columbia Southern Irri-
gating Company diverts water from Tumalo Creek: about 27,000
acres were segregated, but the water supply is insufficient for
this entire area. although with the development of such storage
facilities as the area affords they can doubtless all be irrigated
from this stream.

FLOOD IN THE WILLAMETTE VALLEY IN FEBRUARY
AND MARCH, 19.0.

By H. J. ANDREE. Assistant (Ubserver, Portland, Oreg.

This flood was caused by very heavy precipitation during the
days immediately preceding the rise and the melting of snow on
the western slopes of the Cascade Mountains, also in the lower
portions of the river, by the high stage of the Columbia which
was more than 9.0 feet above the normal during this time.

The Willamette, at Portland, was not at a low stage at any
time during the month of March and averaged over 4.0 feet
higher than during any March in the past 20 years. The stage
of 19.6 feet on the 5th was higher than any recorded in March
since the keeping of an official record.

The heaviest rains began on February 23 and continued
through to March 4, with little interruption. During that time
18.0 inches fell along the northwest coast, about 5.0 inches in the
Willamette Valley proper, and from 6.0 to 10.0 inches on the
western slope of the Cascade Mountains. With the exception
of that on the western side of the Coast Range, practically all
the run-off flowed into the Willamette causing a rapid rise late
in February and reaching the highest stage, 3.0 feet above
flood stage, at Eugene on March 1, and 4.6 feet above the flood
stage at Portland on the 5th. Besides the water from rains,
there was more snow than usual at that time of year on the
western slope of the Cascades and a large portion of it melted
and added its volume to the already large amount in the
Willamette Valley.

The water from these rains and melting snows flowed rather
evenly into the main stream over its entire length and as a
result there was no particular crest. Near the end of the month
there was a second period of comparatively high water, due to
more than the usual amount of precipitation from the 16th to
the 23d, and the gage reading was 14.8 feet at 8:00 a. m. on the
26th at Portland. A few days after the second rise the river
fell to below the normal stage at all stations except Portland,
where, on account of the abnormal stage of the Columbia, the
Willamette remained nearly 4.0 feet above the normal at the
end of the month.

The loss caused by the flood was not great. As usual, the
bottom lands were flooded. At Portland, where much damage
would have been occasioned to property in warehouses and
basements, those interested were notified of all stages long
enough in advance to enable them to remove perishable goods.

The swift currents that frequently cause heavy losses to
lumbermen and interfere with shipping near Portland, did not
exist during this rise as they were checked by high water in the
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Columbia whose confluence with the Willamette is only a few
miles below.

Warnings were issued regularly from the time of the beginning
of the rise until the water had fallen to below the flood stage.
The highest stage at Salem was predicted within 0.2 foot 24
hours in advance, and the crest at all stations was predicted to
within a few tenths of the stage actually reached. The excep-
tion was at Portiand where the forecast was 0.9 foot too low;
this low forecast was due to the existence of conditions not pre-
viously experienced here, namely high water in the Columbia
at the time of a spring freshet in the Willamette, and it was
practically impossible to accurately estimate the stage result-
ing from the unusual conditions, so close to the confluence of
the streams. So far as is known, no losses occurred on account
of this forecast as all those having only about a foot margin
were advised to move valuable goods.

Warnings were also issued for the second rise at Portland.
On Weinesday, March 23, a bulletin was published on the
daily weather map to the effect that the river would reach 15.0
feet at Portland on Saturday the 26th. At 8 a. m. of the 26th
the gage reading was 14.8 and the river was still rising, but had
begun to fall before evening.

The accompanying tables show the stages of the water at the
several gaging stations and the dates and maximum stages of
other floods.

Daily slages in the Willametle River freshet of February 27 to March 9, 1910,
inclusive.
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! Fecl.  Feet, | Feet. Feel Feet Feet. | Feel.' Feet. | Feet. | Feet.
February 27 a.m.......... 7.8 5.9 (124 125'21.8!10.7] 6.7 26.2 l...... 7.8
Februarv 28a.m.......... | 8.8, 6.4|124 12532 4011.5] 8.0 27.0/....0" 10.0
March 1, a.m. . CUILT 8.3 138 14.4 1226 12,4 ! 1006 280 [....0. 12.0
March 1. p.m 13.0 0 102 | 1.8 15,3 | 231 | 13.5 | 13.6 “28.1 |.... . 14.4
March 2, a.m 12,0 ' 10.3 | 16.6 1801 |24.8° 1531 15.0, 380 [il4" 143
March 2, p.m... 10.6 10.0118.0 195|253 16.3 | 14.0 128.1 | IL.8 | 13.7
March 3, a.m. 9.2.20.0120.8 | 27.6 17.5 11.8|27.3 (12.3| 12.6
March 3. p.m.. 8.3°20.0|207|27.015.010.6 | 26.9 | 12.5 | 1.9
March 4, a.m.. 8.018.3119.6128.6118.7] 9.0'25.3' 128 | 11.0
March 5, a.m... 7.2 16.0 ' 183 ' 24,0 19.6 | 8.0 21.4 1...... 10.0
March 6, a.m.. 6.5 12.7 131 22.2(19.3| 7.0 16.4 |....0. 9.0
March 7. a.m.. 5.8 10.0.1L0:20.4 ' 181! 60128 1.0 8.2
March 8, a.m... 51 0.4 921190 16.1; 5.4 | 10.7 i...... 7.7
March 9, a.m 45 84 ‘ 80|11 142 54l 0l | ...... 7.5
) i i

Stages reached in 29 W dlametle River freshets at Portland, Orey.

Year. Date. | Stage. lenr.. Date. Stage.

| . !

- — - -

| Feet. || Feel,
1880... January 9..........couienn 15.8 | 1894..| December 15................ 15.2
1881..| January 18..........eeuts 21.4 | 1847..| December 14................ 15.1
1881..| February 7. ..ccocvvnvnnn... 23.6 | 1899, .1 January 22.................. 14.2
}gg?; .I;‘ebruaryo‘.! . igg ’ }g?‘g 'l,)ecem e!i72... 15.0

.. January 9. . .8 | .., January 18.7

1838G. .| February 4 . 17.1 | 1901, .| January 17. 20.9
1887. .| February 1 . 15.8 || 1901. .| February 19 14,7
15838, .| February 1... 1 16.6 1] 1903..| January 28 19.2
{.g‘?‘g %:bruagy 64 ......... g; {gg; .Ilraguary Sé .......... ;;g
503. . cember 4............. ... . ..| February 8.................. 3
1804, | January 1§ 19.5 || 1907..| December 28.. 17.3
1504..| March 19 .. 18.0 (| 1979, .| January 22. .. 20.5
1895..| January 14 15.9 || 1900..| November 26................ 22.3
1896. .| January 23 ...| 20.5| 1910..| March §... ... 19.6
1806..| November 19................ 20.2 |

Figs. 1 and 2 show the distribution of the rainfall producing
the flood and the stages of the river at several points in its
course.



